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SPECIFICATION 

Electronic Version 1.2.8 
Stylesheet Version 1.0 

GRAPHIC USER INTERFACE FOR 
DIGITAL NETWORKS 

Cross Reference to Related Applications 

This patent document claims priority under 3 5 U.S.C. § 1 19(e) to U.S. Provisional 
Patent Application Serial No. 60/344,556 filed October 1 8, 2001 , for GRAPHIC USER 
INTERFACE FOR A DIGITAL AV BUS, which is incorporated herein by reference. 

Background of Invention 

[0001 ] 1 . Field of the Invention 

[0002] The present invention relates generally to digital networks, and more specifically 
to control and feedback mechanisms for digital networks. Even more specifically, the 
present invention relates to graphical user interfaces for digital networks. 

[0003] 2. Discussion of the Related Art 

[0004] Digital networking technology has advanced to a point that allows several digital 
content devices, e.g., hard disc drives (HDD), compact disc drives, digital video (DVD) 
drives, digital video recorders (DVCR), and digital video cameras to simultaneously 
transmit content streams. For example, under IEEE 1394 standards, several content 
streams may be time-multiplexed over a single serial bus. Additionally, wireless local 
area networks allow several content streams to be simultaneously transmitted 
between content devices. 

[0005] The advent of content devices, e.g., hard disc drives (HDD), that allow four or 

more audiovisual content streams to be independently handled at a time provides an 
enormous amount of flexibility to a user when coupled with the state of the art digital 
networking. 
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[0006] Although the state of digital networking and content devices provide a lot of 

flexibility, users cannot see content that is communicated over either wired or wireless 
networks, and thus, users are often unable to determine what transmissions are 
taking place. Furthermore, users are often unable to fully utilize capabilities of a 
digital network because they do not have an effective interface to control several 
content streams between several content devices in a digital network. 

Summary of Invention 

[0007] In one embodiment, the invention can be characterized as a graphical user 

interface method and a graphical and a computer readable medium with instructions 
encoded therein for implementing the method. The method includes playing a 
plurality of graphical representations of a plurality of respective content devices 
coupled to a content device network, providing a graphical representation of a first 
content stream between a first set of the plurality of graphical representations of 
content devices wherein the graphical representation of the first content stream 
includes a first graphical indicia, generating a first content display window for 
providing displayed content wherein the displayed content is associated with the first 
• graphical indicia so as to inform a user viewing the graphical representation of the 
first content stream that the first content stream carries the displayed content, 
providing a graphical representation of a second content stream between a second set 
of the plurality of graphical representations of content devices wherein the graphical 
representation of the second content stream includes a second graphical indicia and 
generating a second content display window for providing another displayed content 
wherein the other displayed content is associated with the second graphical indicia so 
as to inform the user viewing the graphical representation of the second content 
stream that the second content stream carries the other displayed content. 

[0008] 

In another embodiment, the invention can be characterized as a graphical user 
interface for a network of content devices. The graphical user interface includes a 
plurality of graphical representations of a plurality of respective content devices 
coupled to a content device network, a graphical representation of a first content 
stream between a first set of the plurality of graphical representations of content 
devices that includes a first graphical indicia. The graphical user interface also 
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includes a first content display window for providing displayed content that is 
associated with the first graphical indicia so as to inform a user viewing the graphical 
representation of the first content stream that the first content stream carries the 
displayed content. The graphical user interface additionally includes a graphical 
representation of a second content stream between a second set of the plurality of 
graphical representations of content devices that includes a second graphical indicia, 
and a second content display window for providing another displayed content that is 
associated with the second graphical indicia so as to inform the user viewing the 
graphical representation of the second content stream that the second content stream 
carries the other displayed content. 

Brief Description of Drawings 

[0009] The above and other aspects, features and advantages of the present invention 
will be more apparent from the following more particular description thereof, 
presented in conjunction with the following drawings wherein: 

[0010] FIG. 1 is a diagram illustrating a content device network; 

[001 1] FIG. 2 is a is a diagram illustrating one embodiment of the content device network 
of FIG. 1 implemented with a star topology; 

[001 2] FIG. 3 is a diagram illustrating yet another embodiment of the content device 
network of FIG. 1 implemented with a bus topology; 

[001 3] FIG. 4 is a diagram illustrating one embodiment of a graphical user interface for 
the content device networks of FIG. 3; 

[001 4] FIG. 5 is a functional block diagram of one embodiment of functional components 
making up the host of FIG. 3; 

[001 5] FIG. 6 is a flowchart illustrating one embodiment of steps implementing the 

graphical user interface carried out, in one embodiment, by the host content device of 
FIG. 5; 

[001 6] FIG. 7 is a graphical user interface of FIG. 4 in which a user has directed content 
from the cable feed to the hard drive; 
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[001 7] FIG. 8 is one embodiment of the graphical user interface of FIG. 7 after the user 
has initiated a second content stream; 

[001 8] FIG. 9 is an embodiment of the graphical user interface of FIG. 8 illustrating a 
content control menu; 

[001 9] FIG. 1 0 is one embodiment of the graphical user interface of FIG. 9 illustrating the 
ability of the graphical user interface to resize content display windows; 

[0020] FIG. 1 1 is another embodiment of a graphical user interface displaying three 
content streams; 

[0021] FIG. 1 2 is another embodiment of the graphical user interface illustrating an audio 
selection icon; 

[0022] FIG. 13 is another embodiment of a graphical user interface illustrating monitoring 
of a content stream between two local content devices; 

[0023] FIG. 14 is one embodiment of the graphical user interface in which several content 
device icons are displayed; 

[0024] FIG. 1 5 is an embodiment of the graphical user interface of FIG. 14 in which the 
scroll bar is used to show previously unseen content device icons; 

[0025] FIG. 1 6 is another embodiment of a graphical user interface in which a content 
device menu is used to perform an icon swap; and 

[0026] FIG. 1 7 is a timer recording panel 1 700 illustrating the expandability of the 
graphical user interface. 

[0027] Corresponding reference characters indicate corresponding components 
throughout the several views of the drawings. 

Detailed Description 

[0028] The following description is not to be taken in a limiting sense, but is made 
merely for the purpose of describing the general principles of the invention. The 
scope of the invention should be determined with reference to the claims. 
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[0029] Referring first to FIG. 1 , shown is a diagram illustrating a content device network. 
Illustrated is the content device network 100 including the following seven content 
devices: an internet feed 1 02, a satellite feed 1 04, a cable feed 1 06, a hard drive 1 08, 
a personal computer 1 1 0, a digital video recorder 1 1 2, an optical disk player 1 1 4, a 
digital video camera 1 1 6, and a host device 1 1 8. Also shown is a display 1 20. 

[0030] The content devices are coupled to one another via the content device network 
1 00 and the display 1 20 is also coupled to the content device network 1 00. The 
display 120 in several embodiments is an ordinary television; however, a high 
definition television (HDTV) or a PC monitor (such an a cathode ray tube monitor or 
liquid crystal display monitor)is preferred. 

[0031] In operation, the content devices are available for providing content at the display 
120 for viewing and/or listening by a user. As referred to herein, "content" generally 
refers to information. For example, in several embodiments, the content is audiovisual 
content that comprises digital information that is used to construct an audiovisual 
display on the display 1 20. The content, however, may be , for example, solely audio 
or solely video content. 

[0032] In general, the content devices are providers of content, however, it should be 

recognized that some content devices, e.g., the Internet feed 1 02, cable feed 1 06 and 
satellite feed 1 04 are generally read only content devices that are not content storage 
devices per se. Other content sources, for example the hard drive 1 08, digital video 
recorder 1 12, optical disk drive 1 14, and the digital video camera 1 1 6 are generally 
both readable and writable., i.e., are content storage devices 

[0033] The content device network 1 00 is the collection of content devices that are 

interconnected by communication paths. It should be recognized that the topology, 
the spatial distance between content devices, the physical links between content 
devices and/or the host, and the type of data transmission technology used within the 
content device network 1 00 may vary within the scope of the present embodiment 



[0034] 



For example, referring to FIG. 2, shown is a diagram illustrating one embodiment 
of the content device network of FIG. 1 implemented with a star topology. Shown are 
the content devices described with reference to FIG. 1 arranged in a circle formation 
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around a host 202. Communication paths 204 are also shown between each content 
device and the host 202 as well as between the display 1 20 and the host 202. In 
several embodiments, the host 202 acts as an access point for the content devices 
wherein content that is transmitted from a content device is routed through the host 
202 before being sent on to another content device and/or to the display 1 20. 

[0035] In several embodiments, the content device network 200 is a wireless indoor (or 
indoor/outdoor) local area network based on, for example, IEEE 802.1 la, IEEE 
802.1 lb, Bluetooth or the Hiperl_AN2 standards. In several other embodiments, the 
communication channels 204 are implemented with conductors including coaxial, 
twisted pair wiring, and/or optical coupling. 

[0036] As another example, referring to FIG. 3, shown is a diagram illustrating yet 

another embodiment of the content device network of FIG. 1 , implemented with a bus 
topology. Shown is a content device network 300 that includes the cable feed 106 and 
a satellite feed 1 04 coupled with a host 304. Also shown in the content device 
network 300 are a hard drive 1 08, an internet feed 1 02, a personal computer 1 1 0, an 
optical drive 1 1 4, a digital video recorder 1 1 2, a digital video camera 1 1 6 and a host 
304 attached to a communication bus 302. 

[0037] In one embodiment, the communication bus 302 and the content devices operate 
in accordance with IEEE-1394 protocols with content streams transmitted as 
isochronous streams. In another embodiment, content streams may be communicated 
as asynchronous streams, e.g., an IP over IEEE 1 394 stream. Embodiments of the 
present invention, however, are not limited to IEEE 1 394 protocols, e.g., in another 
embodiment, the communication bus 302 is an IDE internal bus. 

[0038] As shown, the satellite feed 104 and cable feed 106, according to one 

embodiment, are not coupled directly to the communication bus 304 as are other 
content devices, but instead, signals from the satellite feed 104 and cable feed 106 
are fed to the host 304 where the host 304 tunes and demodulates received signals. 
The host 304 then relays the signals from the satellite feed 104 and or cable feed 1 06 
to the display 1 20 and/or the other content devices. In contrast, the other content 
devices are coupled directly to the communication bus 302. 
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[0039] While two particular embodiments of the content device network 100 are 

presented (i.e., content device networks 200 and 300 of FIGS. 2 and 3 respectively), it 
should be recognized that the content device network 100 need not be any particular 
configuration, and may be, for example, configured with a token ring topology., or 
any other topology or scheme for networking devices capable of communicating a 
content stream from one content device to another Typically, the content device 
network 1 00 is a local area network, however, the spatial distance between devices 
may vary depending upon the particular application. Additionally, the data 
transmission technology utilized within the content device network 1 00 may vary and 
may be, for example, a TCP/IP, a Systems Network Architecture Network, or an ATM 
(asynchronous transfer mode) network. It should be recognized, however, that the 
present embodiment is compatible with any type of data transmission technology 
utilized by the content device network 100. 

[0040] In several embodiments, as shown if FIG. 3, the host 304 is a device that is 

coupled to each of the content devices in order to monitor and/or control the content 
devices. In some embodiments, the host 304 is a central access point through which 
all content provided on the display 120 flows. In other embodiments, the host 304 
only controls the flow of content between content devices and does not necessarily 
carry any content at all. It should be recognized that, for purposes of this invention, 
the host 304 need not be a separate device, and may, for example, be integrated with 
one or more of the content devices or the display 1 20. 

[0041] In several embodiments, the content device networks 100, 200, 300 and the 

communication bus 302 allow several audio and/or video streams to be transmitted 
simultaneously between two or more content devices. For example, a user is able to 
record content received from the satellite feed 1 04 with the hard drive 1 08 while 
content from the digital video camera 1 1 6 is transferred to the digital video recorder 
112. 

[0042] 

In some embodiments, content from more than one content device may be 
transmitted to a single receiving content device. For example, hard drives are now 
available that may handle four or more digital content streams independently at a 
time. Thus, unlike a legacy analog device, for example, a VHS VCR which only records 
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or plays back one program, a user is able to record a first and a second content 
selection, e.g., from the cable feed 1 06, to the hard drive 1 08 while two other stored 
programs are simultaneously played back from the hard drive 1 08 to the display 1 20. 

[0043] Additionally, in some embodiments, several content streams may be 

communicated over a single same communication bus. For example, in accordance 
with IEEE 1 394 protocols, several content streams are time multiplexed over a single 
communication bus, e.g., communication bus 302. When there are multiple signals 
communicated over a single bus, however, it is difficult for the user to associate a 
signal with content the signal is carrying. Similarly confusing to a user are content 
streams communicated over a wireless network, e.g., content device network 200. 

[0044] Problematically, the flexibility provided the user to control several content streams 
also makes it hard for the user to know what content devices are receiving and/or 
sending content at any given time. Furthermore, it is difficult for the user to know 
what the subject matter is of each of the several content streams. 

[0045] Referring next to FIG. 4, shown is a diagram illustrating one embodiment of a 
graphical user interface for the content device network of FIG. 3. 

[0046] Shown is a display area 400, and shown within the display area 400 is a graphical 
user interface 402 that includes a curser 404, a host icon 406 (i.e., a graphical 
representation of the host 304), a display icon 426, a collection of content device 
icons that include a hard drive icon 408, an optical disc drive icon 410 (also referred 
to herein as an optical drive icon 410) and a digital video recorder (DVCR) icon 412. 
Also shown is a cable feed icon 414 and a satellite feed icon 416. Additionally, a 
master menu box 41 8 is shown, and within the master menu box 41 8 is a content 
source selection box 420 that has a content source selection menu, i.e., a list of 
content devices that are available sources of content. Additionally, within the master 
menu box 41 8 is a content directory box 422 and shown within the content directory 
box 422 is a content directory, i.e., a partial listing of available content for the cable 
feed 1 06. Also within the master menu box 41 8 is a destination box 424 that includes 
a destination menu, i.e., a list of content devices that may receive content. 
Additionally, a content display window 422, and a bus representation 428 are shown 
within the display area 400. 
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[0047] In several embodiments, the display area 400 is the screen of the display 120, 
e.g., a television, a display on a hand held remote control device, a host display, a 
computer screen or other displays on consumer electronics devices. Thus, various 
embodiments of the graphical user interface, as described further herein, may be 
applied to a personal computer or other digital products. 

[0048] The content device icons are graphical representations that correspond to content 
devices that are a part of the content device network 300. Thus, in several 
embodiments, the graphical user interface 402 is a graphical representation of at least 
a portion of the content device network 300. 

[0049] The master menu box 41 8 is an interface that allows the user to select a particular 
source or piece of content from a particular content device and send the particular 
source or piece of content to a particular destination. 

[0050] Specifically, within the master menu box 41 8 is the content source selection box 
420. The content source selection box 420 provides a content source selection menu, 
i.e., a selectable listing of content devices that are available in a content device 
network 300. As shown in FIG. 4, the cable feed 1 06, the satellite feed 1 04 and the 
hard drive 1 08 are available for the user to select in the content source selection 
menu. It should be recognized, however, that any content device that is a provider of 
content may be listed in the content source selection box 420. In the present 
embodiment, the cable feed 1 06 is shown as a selected source content device by bold 
text, however, a selected source content device may be shown by numerous 
techniques, for example, a selected source content device may be displayed alone in 
the content source selection box 420 once it is selected. 

[0051] A | so W j tn j n tne master menu box 41 8 is a content directory box 422 that contains 
a directory of content for a selected source content device. For example, as shown in 
FIG. 4, a directory of channels, i.e., channel "8 news," and channel "1 0 sports," that are 
available from the cable feed 1 06 are shown. In several embodiments, and as shown 
in FIG. 4, the content directory for the cable feed 1 06 includes channel listings that 
include channel numbers along with an indication of the subject matter for each 
channel number. While only two available channels are shown for the cable feed 1 06, 
it should be recognized that there are potentially hundreds or more channels that may 
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available from the cable feed 106. In other embodiments, the content directory box 
422 contains information about content providers, e.g., television networks and/or 
television call letters, which are associated with the displayed channel numbers. 

[0052] It should also be recognized, as discussed further with reference to FIG. 8, that 

listings in the content directory box 422, according to several embodiments, are 
tailored for a specific content device, so that, for example, if the hard drive 108 is 
selected by the user as a source content device, a listing of content by track on the 
hard drive 108 may be provided. 

[0053] The destination box 424 allows a user to select a particular content device as a 
destination for particular content selected from a particular selected source content 
device. In several embodiments, the content destination box 424 includes a 
destination menu of potential destination content devices that may receive content 
from the selected source content device. For example, as shown in FIG. 4, potential 
destination content devices include the hard disk drive (HDD) 1 08, the optical drive 
1 14, the display 120 and the digital video recorder (DVCR) 1 12. It should be 
recognized that this list is only exemplary and that numerous writeable content 
devices that are a part of the content device network 300 may be listed in the 
destination menu as a destination content device. 

[0054] In operation, according to several embodiments, the user initiates a display of the 
master menu box 41 8 by directing the cursor 404 to the host icon 406 and clicking 
on the host icon 406, e.g., with a remote controller as discussed further with 
reference to FIG. 5. Once the master menu box 41 8 is displayed, the user then selects 
a source content device from the content source menu 420. In response to selecting a 
source content device in the content source menu 420, a content directory menu of 
available content is provided in the content directory box 422 that reflects content 
available from the source content device. The user then selects a program, e.g., a 
channel, from the content directory menu, and then selects a destination for the 
program from the destination menu in the destination box 424. 

[0055] It is noted that one of ordinary skill in the art recognizes that the menus in the 

content source selection box 420, the content directory box 422 and the destination 
box 424 may be implemented as a pull-down type of menus or scroll type menus. 
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Additionally, in other embodiments, the master menu box 41 8 does not have a 



destination box 424, and instead of selecting a destination content device from a 



listing of content devices, the user is able to click on a selection in the content 



directory box and drag and drop the selection to a desired content device icon. 



[0057] 



The content display window 422 is an area within the larger display area 400 for 



displaying content of a content stream in the content device network. In other words, 
the content display window 422 is an area where the user is able to view video or 
audiovisual content of a particular content stream. Advantageously, the content 
display window 422 allows the user to quickly identify subject matter of content 
available from a particular content device. For example, as shown in FIG. 4, the 
content display window 422 shows the subject matter of the "10 Sports" channel, i.e., 
a baseball game, in response to the user pointing the curser to the "1 0 Sports" text. 

[0058] It should be recognized that the graphical user interface of the present invention 
is not limited to the particular embodiment illustrated in FIG. 4. Specifically, the 
graphical user interface need not emulate the actual physical configuration of content 
devices as long as the graphical user interface facilitates the user determining which 
content devices are communicating with one another. 

[0059] In several embodiments, however, a graphical user interface is configured so that 
the layout of the content device icons resembles the network architecture of the 
content device network. For example, in one embodiment, where a content device 
network is configured with a star topology, the graphical user interface displays the 
content devices in much the same way as the content devices in FIG. 2 are 
represented, i.e., with the host icon 406 surrounded by the content devices. 

[0060] It should also be recognized that the particular content devices shown in FIG. 4 
are exemplary only and that other content devices may be graphically represented in 
the graphical user interface as well. 



[0061] 



Referring next to FIG. 5, shown is a functional block diagram of one embodiment 
of functional components making up the host of FIG. 3. As shown, the host 500 is 
coupled at a host interface module 51 8 with a communication bus 302 of a content 



device network 300. The host 500 is also coupled with to a cable feed 106 and a 



App_ID= 10065207 



Page 1 1 of 53 



:1 O O illi; E' O V , 0«3E*£ O M 



satellite feed 1 04 at a first front end module (FE1) 501 and a second front end module 
(FE2) 502 respectively. All functional blocks in the host 500 are controlled by a central 
processing unit (CPU) 51 7 and are coupled to the CPU 51 7 via an internal bus 522 (for 
simplicity the entire internal bus 522 is not shown). A display 1 20 is coupled with the 
host 500 to receive content from the front end modules 501 , 502 and/or content 
devices, and signals making up a graphical user interface from the host 500. Thus, 
content displayed at the display 120 in this embodiment, is routed through the host 
500. Furthermore, the host 500 implements a user's commands received with a 
remote commander 530 shown communicatively coupled with an l/F module 523 
located within the host 500. 

[0062] The user is able to move a cursor, e.g., cursor 404, about the display area 400 
with the remote commander 530 by using, e.g., buttons or a control stick on the 
remote commander 530. In several embodiments, the remote commander 530 is 
operable like an ordinary mouse used with a personal computer, i.e., it allows a user 
to point a cursor to a graphic in the display area 400 and then select and/or click- 
and-drag the graphic. Advantageously, in several embodiments, the remote 
commander 530 has fewer buttons than a typical remote control because on screen 
menus, e.g., master menu box 418, in the graphical user interface eliminates the need 
for many buttons otherwise required. 

[0063] | n 0 p erat j orij w hen the cable feed 1 06 is selected, e.g., via the content source 
selection box 420 or by clicking on the cable feed icon 414, a signal from the cable 
feed 1 06 is tuned, demodulated and error corrected in the first front end module 501 
to produce an output stream from the first front end module 501 . The output stream 
is descrambled in the first descrambler 503 and is sent as a descrambled signal sent 
to the first TP1 /Dmx 506. The first TP1 /Dmx 506 parses the descrambled signal and 
sends program information data to CPU 51 7 through the internal bus 522. Based on 
the program information data, the CPU 51 7 commands the graphics engine 51 3 to 
generate a content directory menu, and the content directory menu is mixed with the 
video signals in the mixer 51 2 to generate a mixed signal. The mixed signal then 
leaves the mixer and is converted from digital to analog in a video digital to analog 
converter 5 1 4 and sent to the display 1 20. In several embodiments, the content 
directory menu is displayed in a content directory box, e.g., content directory box 
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422. 

[0064] The graphics engine 513 provides graphics for the graphical user interface that 
are implemented with well known hardware and programming techniques. It is 
preferable, however, that software be written in a multi-platform language, e.g., Java. 

[0065] When the user selects a program, e.g., by clicking on a channel listing in the 

content directory box 422, the user interface 523 receives a command signal from the 
remote commander 530, and the command signal is sent to the CPU 517 over the 
internal bus 522. The CPU 51 7 then obtains audio and video packet identification (PID) 
numbers from program information data, and the CPU 51 7 then sends a command to 
let the first TP1 /Dmx 506 module know which PID is required. Each packet in a stream 
has a PID, and based on these PID numbers, the first TP! /Dmx module 506 passes 
necessary packets while all unnecessary packets are dropped. Filtered video packets 
leaving the TP1 /Dmx module 506 designated as video stream VI are sent to a first 
input (a) of selector 509. Similarly, filtered stream Tl from TP1 /Dmx module 506 
includes video packets, audio packets, and the data packets for program information. 
The filtered stream Tl is used for recording and is sent to the network interface 
module 518. 

[0066] The second front end module 502 operates in the same manner as the first front 
end module 501. The second descrambler 504 operates in the same manner as the 
first descrambler 503 except that the second descrambler 504 receives content from 
either the satellite feed 1 04 (via the second front end module 502) or a content device 
(via the host interface module 51 8) coupled with the communication bus 302 
depending upon the position of switch 519. The third descrambler 505 also operates 
in the same manner as the first descrambler 503 except that it receives content only 
from a content device coupled with the communication bus 302. The second and third 
TP2/Dmx modules 507, 508 operate in the same manner as the first TP1 /Dmx 
module 506. 

[0067] Filtered video packets designated as video streams VI , V2 and V3 from the 

TP1 /Dmx, TP2/Dmx and TP3/Dmx modules respectively are forwarded to inputs 
designated as (a), (b), and (c) respectively of selector 509. The selector 509 is a three- 
to-two selector, i.e., one of the three inputs (a), (b), (c) and is connected with an 
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output (d), and another of the three inputs (a), (b), (c) is assigned to output (e). A 
selected video stream from output (d) of the selector 509 is decoded in the first video 
decoder 510 and mixed in the mixer 512 with the graphics signal from the graphics 
engine 51 3, and another video signal (if present) from output of the selector 509 is 
provided to a second video decoder 51 1 and an output from video decoder 51 1 is also 
mixed with a graphics signal from the graphics engine 513. The mixed signals from 
the mixer 512 are converted from digital to analog in the video digital to analog video 
converter 5 1 4 and sent to the display 1 20. 

[0068] An audio switch 520 is shown with three inputs (a), (b), (c) that are respectively 

coupled with audio output lines Al , A2 and A3 of the first, second and third TP/Dmx 
modules 506, 507, 508. The audio switch couples a selected one of output lines Al , 
A2 and A3 with an audio decoder 515 allowing an audio signal on the selected audio 
output line to be decoded by the audio decoder 51 5 and then converted from analog 
to digital in a digital to analog audio converter 516 before being sent to the display 
1 20. In other embodiments, the host 500 includes two or more audio decoders and 
two or more respective digital to analog audio converters to allow multiple audio 
content streams to be monitored simultaneously. 

[0069] The network interface module 51 8 has three ports (1), (2), (3). Port (1) is an output 
port, i.e., a content stream leaves the network input module 51 8 from port (1), and 
port (1) is coupled with the third descrambler 505. Port (2), in contrast, is a bi- 
directional (input/output) port. When port (2) is operating as an output port, a port 
selector switch 521 connects port (2) with terminal (b) of switch 519. When port (2) is 
operating as an input port, however, it receives stream T2 from the TP2/Dmx module 
507. Port (3) is an input port. A port selector switch 524 connects port (3) and it 
selects stream T1 from the TP! /Dmx module 506 or stream T2 from the TP2/Dmx 
module 507. 

[0070] Streams T1 and T2 respectively (if present) are received by the port (1) and port 
(2) and are sent out to the communication bus 302 via the network interface module 
518. A content stream received by the network interface module from the 
communication bus 302 is output from the port (1) and/or port (2) to the second 
descrambler 504 or third descrambler 505 respectively. 
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[0071] In several embodiments, port (2) is not used until after either the first or third port 

is in use. This is done to prevent a potential restriction of content streams. For 
example, if the port (2) were to be put in use first, and then a user subsequently 
desired to have a content stream sent from the host 500 to the communication bus 
302, port (3), an input port, would have to be used. This would leave only port (1), an 
output port, available, and thus, the host 500 would not be able to send anymore 
content streams, e.g., from the cable feed 1 06, to the communication bus 302. Thus, 
by retaining the second port (2) open until it is necessary to use it, the host 500 
retains greater flexibility to handle a user's request. 

[0072] As shown, switch 519 allows either content from the second front end module 
502 or from the communication bus 302 via port (2) to be sent to the second 
descrambler 504. 

[0073] One of ordinary skill in the art is able to implement graphics described with 

reference to FIG. 4 and FIGS. 7 through 16 in response to commands described herein 
using the host 500 and well known programming techniques. Thus, a further 
discussion of the hardware and programming in the host is not provided. 

[0074] Referring next to FIG. 6, shown is a flow chart illustrating steps carried out, in one 

embodiment, by the host of FIG. 5 in producing a graphical user interface in 
accordance with one embodiment of the present invention. 

[0075] In operation, according to one embodiment, when the host 500 is started up, the 
host 500 receives an indication of the content devices that are a part of the content 
device network (Step 602 of FIG. 6). Details of a bus initialization process in 
accordance with IEEE 1 394 standards are detailed in U.S. Patent No. 5, 883, 621 
entitled DEVICE CONTROL WITH TOPOLOGY MAP IN A DIGITAL NETWORK to Iwamura, 
which is incorporated herein by reference. One of ordinary skill in the art recognizes 
that several network communication protocols, including IEEE 1 394, provide for the 
addition and removal of content devices at any time without having to reboot the host 
500. Thus, in several embodiments, the host 500 continues to monitor the content 
device network for the addition and/or removal of content devices from the content 
device network. 
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[0076] Once the host 500 is aware of the available content devices, the host 500 

generates in the display area 400 a graphical representation of two or more of the 
content devices that are coupled to the content device network (Step 604 of FIG. 6). 
The graphical representations in several embodiments are icons that are indicative of 
the content device that they represent. For example, with reference to FIG. 4, 
graphical representations of content devices are the hard drive icon 408, the optical 
drive icon 41 0 and the digital video recorder icon 41 2. It should be recognized that 
the graphical user interface shows a portion, but not necessarily all of the content 
devices that are a part of the content device network. In several embodiments, after 
the two or more of the content devices are graphically represented, the graphical user 
interface appears as illustrated and described with reference to FIG. 4 except that a 
content display window is not displayed. 

[0077] When a user desires to view content from a particular content device, the user, 
according to several embodiments, simply clicks on either the host 406 icon or an 
icon representing the particular content device. As discussed with reference to FIG. 4, 
if the user elects to click on the host icon 406, the master menu box 41 8 is displayed 
allowing the user to select the particular content source from a content source menu 
within the content source menu box 420. Alternatively, as discussed further with 
reference to FIG. 8, if the user selects and clicks on the icon representing the 
particular content device, a content device menu box will be displayed that includes 
the content directory box 422 and the destination box 424. 

[0078] After the user has selected a particular content device, the user may then select 
particular content, e.g., a particular program, available from the particular content 
device from the content directory box 422. Once the user selects a destination 
device from the destination box 424, the host 500 then routes the particular content 
between the source content device and the destination content device. In addition, the 
host 500 generates a graphical representation of a content stream between the source 
content device and the destination content device (Step 606 of FIG. 6). 

[0079] 

For example, as shown in FIG. 7, which shows the graphical user interface of FIG. 
4 in which a user has directed content from the cable feed 106 to the hard drive 108. 
FIG. 7 is the same as FIG. 4 except that within the master menu box 41 8 "cable feed" 
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is shown within the content source selection box 420, "1 0 Sports" is shown in the 
content directory box 422, "HDD" is shown in the destination box 424, and "ok" and 
"cancel" buttons are shown in the master menu box 41 8. A graphical representation of 
a content stream 702 (also referred to as a content stream 702) is shown as a series 
of arrows between the cable feed icon 414 and the host icon 406 and also between 
the host icon 406 and the hard drive icon 408. In addition, a content display window 
704 includes a frame 706. 

[0080] The graphical user interface in FIG. 7 illustrates what is shown to the user after the 
user has clicked on the host icon 406 (to prompt a display of the master menu box 
41 8), selected the cable feed 1 06 from the content source selection box 420, selected 
channel "1 0 Sports" from the content directory box 422 and selected the hard drive 
1 08 from the destination box 424. 

[0081] In response to the user's commands, the content stream 702 is displayed to 

indicate that there is a stream of content flowing from the cable feed 1 06 to the hard 
drive 1 08. The content stream 702 is shown as a series of arrows with each of the 
arrows pointing away from the cable feed icon 414 and toward the hard drive icon 
408. 

[0082] In several embodiments, the arrows 702 are shown with a particular graphical 

indicia that associates the content stream 702 with the content display window 704. 

[0083] For example, FIG. 7 shows the content display window with the frame 706 having 
a pattern that matches a pattern of the content stream 702; thus, indicating that 
content displayed in the content display window 704 is the same content in the 
content stream 702, i.e., a baseball game, received from a content source designated 
by "1 0 Sports." Thus, in several embodiments, the host 500 generates a content 
display window 704 for displaying content that is associated with a particular content 
device (Step 608 of FIG 6). 

[0084] 

In several embodiments, in addition to, or instead of a pattern, the graphical 
indicia is a color and the frame 706 of the content display window 704 has the same 
color as the content stream 702 when content being displayed in the content display 
window 704 is the same content as that of the content stream 702. In some 
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embodiments, the content device icons are also coded with a pattern and/or color to 
associate a particular content device with a content display window. 

[0085] Thus, in several embodiments, there is an association between displayed content 
and a content stream so that the user is able to immediately determine from 
referencing the graphical user interface which content stream is being displayed in a 
content display window. 

[0086] Beneficially, the host 500 and the graphical user interface are able to facilitate the 
transmission of multiple content streams between content devices. Thus, after a user 
has initiated a content stream, e.g., content stream 702, the user is able to initiate a 
second content stream by again selecting a source content device and a destination 
device. 

[0087] Additionally, in several embodiments, one or more content devices may 

simultaneously receive and provide content. Thus, in some embodiments, where a 
user has already selected a particular content device to receive or provide content, 
e.g., hard drive 408, the user may again select the particular content device to either 
receive or provide content, and in response, the host 500 provides a second graphical 
representation of a content stream between the particular content device and another 
content device (Step 61 0 of FIG. 6). 

[0088] For example, FIG. 8 shows one embodiment of the graphical user interface of FIG. 

7 when the user has initiated a second content stream 802. FIG. 8 is similar to FIG. 7 
except that the second content stream 802 is shown between the hard drive icon 408 
and the host icon 406 as well as between the host icon 406 and the display icon 426. 
A second content display window 804 with a frame 806 is shown. Additionally, there 
is a primary device menu box 808 that has a playback button 81 0, an erase button 
812 and an erase all button 814. Furthermore, the content directory box 422 and the 
destination box 424 are in a content device menu box 816 instead of the master 
menu box 41 8 of FIG. 7, and the content source selection box 420 is not shown. The 
"ok" button, the "cancel button" are also shown in the content device menu box 816. 

[0089] 

The primary device menu box 808 in several embodiments is displayed in 
response to the user clicking on the hard drive icon 408, and provides a general menu 



AppJD- 10065207 



Page 18 of 53 



of options for the user. For example, the user may erase a particular track of the hard 
drive 1 08 by pressing the erase button 81 2, or erase the entire hard drive by pressing 



the erase all button 814. 



[0090] 



Alternatively, the user may press the playback button 81 0 to send content on the 



hard drive 1 08 to, e.g., the display 1 20 or another content device. In one 
embodiment, when the user presses the playback button 81 0 the content device menu 
box 81 6 is displayed. The content device menu box 81 6 provides functionality that is 
similar to the master menu box 41 8 except that the content device menu box 81 6 is 
displayed in response to the user directly pointing to and selecting a content device 
icon as a source content device instead of pointing to and selecting the host icon 406. 
Thus, the content source selection box 420 of the master menu box 41 8 is 
unnecessary because when the content device menu box 816 is displayed, the user 
has already selected a source content device by pointing to it and selecting it. 

[0091] In other embodiments, the primary device menu box 808 is not displayed at all 

prior to a display of the content device menu 81 6. For example, when a content device 
is read only, the erase and erase all buttons 812, 814 of the primary device menu box 
808 are likely an unnecessary option, and having the content device menu box 816 
display immediately following the user's clicking of a content device icon is preferable. 

[0092] The graphical user interface in FIG. 8 illustrates what is shown to the user after the 
user has clicked on the hard drive icon 408, then clicked on the play back button 81 0, 
then selected "Auto Racing" stored on "Track 2"of the hard drive 1 08 from the content 
directory box 422 and then selected the display 1 20 as a destination from the 
destination box 424. 

[0093] j n reS p 0nse to the user's commands directing content from "Track 2"of the hard 
drive to the display 120, the second content stream 802 is displayed to indicate that 
there is a stream of content flowing from the hard drive 1 08 to the display 1 20, and 
the second content display window 804 is displayed with auto racing shown therein. 
As shown, the second content stream 802 is represented by a second series of arrows, 
and each of the arrows points away from the hard drive icon 408 and towards the 
display icon 426. Additionally, the arrows of the second content stream 802 have a 
different pattern than the arrows representing the content stream 702 from the cable 
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feed 106 to the hard drive 108. As shown, the frame 806 of the second content 
display window 804 has the same pattern as the pattern of the arrows making up the 
second content stream 802 to associate the auto racing content displayed in the 
second content display window 804 with the second content stream 702. 

[0094] Thus, the user is immediately able to recognize that the hard drive 1 08 is both 
receiving content from the cable feed 1 06 and providing different content to the 
display 1 20. Additionally, the user is easily able to match a respective content stream 
to a respective content display window so that it is readily apparent to the user what 
content is being sent over each content stream. 

[0095] It should be recognized that the primary device menu box 808 and the content 
device menu box 81 6 need not be displayed after a destination is selected for the 
content, and in several embodiments, both the primary device menu box 808 (if 
present) and the content device menu box 81 6 disappear once a user has clicked the 
"ok" button to affirm their selection or the "cancel" button to abort. 

[0096] Referring next to FIG. 9, shown is an embodiment of the graphical user interface 
of FIG. 8 illustrating a content control menu. As shown, FIG. 9 is the same as FIG 8 
except that the primary device menu 808 and the content device menu box 81 6 are 
not shown, and instead, a content control menu box 902 is shown in the display 400; 
Within the content control menu box 902 are eight buttons that make up the content 
control menu of one embodiment: a "monitor on/off button, a "monitor size" button, 
a "slow motion" button, a "play" button, a "pause" button, a "stop" button, a "play" 
button, a "fast forward" button and a "rewind" button. Also shown within the content 
control menu box 902 is a control menu frame 904 having the same pattern as the 
frame 806 of the second content display window 804. Additionally, the cursor 404 is 
shown pointing to the frame 806 of the second content display window 804. 

[0097] Tne content control menu box 902 in general provides several options for 
controlling content displayed in a content display window, and in several 
embodiments, the content control menu box 902 is associated with a particular 
content stream and a particular content display window by graphical indicia. For 
example, as shown in FIG. 9, the content control menu box 902 is associated by a 
pattern with the second content display window 804 and the second content stream 
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802. In other embodiments, a content control menu is associated by color with its 
related content stream and content display window. 

[0098] In operation, the user initiates a display of the content control menu box 902 by 
clicking either a content display window or a content stream. FIG. 9 shows the content 
control menu box 902 being displayed in response to the user clicking on the second 
content display window 804 using the cursor 404 guided by, e.g., the remote 
commander 530. 

[0099] The "monitor on/off button allows the user to remove the second content display 
window 804, and as discussed with reference to FIG. 1 0 the "monitor size" button 
allows the user to adjust the size of the second content display window 804. The 
"slow motion" and the "fast forward" buttons control the speed at which content in the 
second display window 804 is displayed, and in embodiments in which arrows of the 
content streams 702, 802 flash on and off, the arrows of the second content stream 
flash on and off at a reduced frequency when the "slow motion" button is used, and 
flash on and off with an increased frequency when the "fast forward" button is used 
during play of the content. When the "rewind" button is used, the arrows flash on and 
off with an increased frequency toward the revered direction. 

[0100] Referring next to FIG. 1 0, shown is one embodiment of the graphical user 

interface of FIG. 9 illustrating the ability to resize content display windows. Shown in 
FIG. 10 are the same features as FIG. 9 except that the cursor 404 is shown selecting 
the "monitor size" button and the second content display window 804 has been 
enlarged to cover a much larger proportion of the display 400. 

[01 01 ] As shown, in FIG. 1 0, the second content display window 804 is enlarged in 

response to the user clicking on the "monitor size" button of the content control menu 
box 902. In some embodiments, the "monitor size" button toggles the size of the 
second content display window 804 between a full and a small size. 



[0102] 



Referring next to FIG. 1 1 , shown is another embodiment of a graphical user 
interface displaying three content streams. Shown are the host icon 406, the hard 
drive icon 408, the optical drive icon 410, the digital video recorder icon 412, the first 
content stream 702, the second content stream 802 and a third content stream 1 102. 
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Also shown are the second content display window 804, a third content display 
window 1 1 04, a frame 1 1 06 of the third content display window 1 1 04 and a screen 
switch button 1 1 08. 

[01 03] The first content stream 702 is shown as a series of arrows pointing away from 

the host icon 406 and towards the hard drive icon 408. The second and third content 
streams 802, 1 1 02 are each shown as a series of arrows that are pointing away from 
the hard drive icon 408 and towards the host icon 406. The optical drive icon 410 and 
the digital video recorder 412 are shown coupled by the bus representation 428. 

[0104] Respective arrows of the second and third content streams 802, 1 102 have 

patterns matching the frames 806 of the second content display window 804 and the 
frame 1 106 of the third content display window 1 1 04 respectively. The first content 
stream 702 has a pattern that matches the screen switch button 1 1 08. 

[01 05] As shown in FIG. 1 1 , the third content stream 1 1 02 has been initiated by the user 
that is directed from the hard drive icon 408 to the host icon 406, and content of the 
third content stream 1 1 02, i.e., a "news" program stored on "track l"of the hard drive 
108, is displayed in the third content display window 1 104. 

[01 06] In some embodiments, when more then two content streams are displayed in the 
graphical user interface, only two content display windows are provided. This may be 
preferable when screen space is too limited to fit the third content display window 
1 1 04, or may be necessitated by the number of decoders available to convert content 
streams into displayed video. The host 500, for example, has two video decoders, and 
thus, may only decode two video content streams at a time. 

[01 07] In several embodiments, when there are already two content streams established 

by the user and a third content stream is initiated by the user, a first initiated content 
display window is converted to a screen switch button, e.g., screen switch button 
1 1 08, and a new content display window displaying content of the third content 
stream is displayed. For example, as shown in FIG. 1 1 , the first content display 
window 704 is no longer displayed and is converted to the screen switch button 1 108, 
and the third content display window 1 1 04 is displayed. 

[01 08] t 0 v j ew con tent of the first content stream 702 again, the user simply clicks on 
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the screen switch button 1 1 08, and the first content display window 704 will be 
displayed again, and the second content display window 804 will be converted to a 
screen switch button having a pattern that is the same as the second content stream 
802 and the frame 806 of the second content display window 804. In this way, the 
graphical user interface allows the user to track and view several content streams 
when a limited number of content streams can be displayed at a time. 

[0109] It should be recognized, however, that in other embodiments the host 304 has 
more than two video decoders, e.g., four or more video decoders, and in the other 
embodiments more than two content display windows may display content of more 
than two content streams. 

[01 1 0] Providing multiple content display windows, however, occupies space within the 

display 400, and in some embodiments, to provide more space in the display 400 
some content device icons are not displayed. For example, as shown in FIG. 1 1 , the 
cable feed icon 414, satellite feed icon 416, and display icon 426 are not shown. 
Eliminating these icons typically does not present a problem to the user because, in 
several embodiments, any content stream that is directed to the host 500 is available 
at the display 426, and the cable feed 1 06 and satellite feed 1 04 are controllable from 
the master menu box 41 8. 

[01 1 1] Referring next to FIG. 1 2, shown is another embodiment of the graphical user 

interface illustrating an audio selection icon 1202. Shown are the host icon 406, first 
content display window 704, an audio selection icon 1 202 and an audio menu box 
1204 with a "stream 1" button, a "stream 2" button and a "stream 3" button. Also 
shown is an audio content stream 1206 between the optical drive icon 410 and the 
host icon 406. Otherwise, FIG. 1 2 is the same as FIG. 1 1 except the second content 
stream 802 and the screen switch button are not shown 1 1 08. In some embodiments, 
each of a "stream 1", a "stream 2" and a "stream 3" button is shown with a graphical 
indicia that associates the content stream. 

[01 1 2] | n severa | embodiments, the audio selection icon 1 202 indicates what content 

stream's audio component is being monitored. Additionally, the audio menu box 1204 
is displayed in response to the user clicking on the audio selection icon 1202; thus 
allowing the user to select a content stream the user wants to listen to. For example, 
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as shown in FIG. 1 2, the audio selection icon 1 202 is shown within the host icon 406 
above the audio content stream 1206 to indicate that audio, e.g., music, of the audio 
content stream 1206 is being monitored, e.g., provided to the speakers of the display 
1 20 or other audio system. 

[01 1 3] Thus, the graphical user interface allows the user to conveniently monitor audio 

content of each of the content streams 702, 1 1 02, 1 206 while simultaneously viewing 
video content of two or more video content streams, e.g., the first and third content 
streams 702, 1 102. 

[01 14] In several embodiments, the audio selection icon 1202 is positioned, by default, 
to monitor a most recently initiated content stream so that the user need not 
undertake a separate command to synchronize audio and video of the most recently 
initiated content stream. 

[01 1 5] Although the audio menu box 1 204 is displayed allowing the user to select, via a 
menu, a content stream to monitor, it should be recognized that in some 
embodiments, the user is able to click and drag the audio selection icon 1202 so that 
it is positioned above a content stream that the user desires to monitor. 

[01 1 6] Referring next to FIG. 1 3, shown is another embodiment of a graphical user 
interface illustrating monitoring of a content stream between two local content 
devices. Shown in FIG. 1 3 are the same features of FIG. 1 2 except the audio menu box 
1 204 and the audio content stream 1 206 are not shown, and in addition, a DVCR 
display window 1302, a frame 1304 of the DVCR content display window 1302, a 
DVCR content stream 1 306 and the screen switch button are shown 1 1 08. 

[01 1 7] The DVCR content stream 1 306 is shown as a series of arrows pointing away from 
the DVCR icon 412 towards both the hard drive icon 408 and the host icon 406, and 
as the DVCR content stream 1306 approaches the hard drive icon 408 and host icon 
406, the DVCR content stream 1 306 is shown splitting with arrows that point to both 
the host icon 406 and the hard drive icon 1306. 

[01 1 8] j n operation, the user is able to first direct content from one local content device, 
i.e., a content device coupled with the communication bus 302, to another local 
content device and then monitor the content. For example, as shown by the DVCR 
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content stream 1306, content from the DVCR content device 1 12 has been directed to 
the hard drive 108 and the host 500. In several embodiments, the user initiates 
content stream 1306 with two steps. First, the user directs content from the DVCR 
content device 112 by, e.g., clicking on the host icon 406 and using a master menu 
box, e.g., master menu box 41 8, or by clicking on the DVCR icon 41 2 and using a 
content device menu as described with reference to FIG. 8. Second, the user then 
directs the same content from the DVCR content device 1 1 2 to the host 500. 

[01 19] As shown in FIG 1 3, in response to the user both directing content from the DVCR 
content device 1 1 2 to the host 500 and the hard drive 1 08, the DVCR display window 
1 302 displays content of the DVCR content stream 1 306 and the DVCR content stream 
1 306 indicates that content is both moving locally, i.e., via the communication bus 
302, from the DVCR content device 1 12 to the hard drive 108, and from the DVCR 
content device 1 1 2 to the host 500, and hence, the display 1 20. 

[01 20] Referring next to FIG. 1 4, shown is one embodiment of a graphical user interface 
in which several content device icons are displayed. Shown are the host icon 406, the 
hard drive icon 408, the optical drive icon 41 0, the DVCR icon 41 2, a first DVD icon 
1402, a second DVD icon 1404, a second DVCR icon 1406 and a digital video camera - 
(DVCAM) icon 1408. Also shown are the first content stream 702, the third content 
stream 1 102, the audio content stream 1206 and a DVCAM content stream 1410. 
Additionally shown is a scroll bar 1412 at a left portion of the display 400. 

[0121] The host icon 406, the hard drive icon 408, optical drive icon 410 and DVCR icon 
41 2 as well as the first, third and audio content streams 702, 1 1 02, 1 206 are shown 
arranged in the same manner as FIG. 12. The first DVD icon 1 402, the second DVD 
icon 1404 and the DVCR icon 41 2 are shown coupled with the bus representation 428 
and do not have content streams associated with them. The digital video camera icon 
1408 and the second digital video recorder icon 1406 are shown with the digital video 
camera content stream 1410 between them with arrows that make up the digital video 
camera content stream 1410 pointing towards the second digital video recorder icon 



1406. 



[0122] 



In operation, as shown in FIG 14, when there are several content devices 



represented in the graphical user interface, as many content devices that reasonably 
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fit in the display area may be displayed at a time. Additionally, content display 
windows may be minimized so that content device icons are not obstructed. 

[01 23] As shown in FIG. 1 4, the digital video camera content stream 1 41 0 is not directed 
to the host icon 406 at all, and thus, the graphical user interface allows the user to 
control the digital video camera content stream 1410 by, e.g., a content control menu 
box, without viewing the digital video camera content stream 1410. 

[01 24] In some embodiments, e.g., embodiments using the host 500 described with 

reference to FIG. 5, only three content streams may enter or leave the host 500 at a 
given time, and thus, the user is not be able to view content of the digital video 
camera content stream 1410 without first discontinuing one of the first, third or audio 
content streams 702, 1 1 02, 1 206. In such a case, according to one embodiment, if 
the user attempts to direct the digital video camera content stream 1 41 0 to the host 
500, a message is displayed informing the user that too many content streams are 
being routed through the host 500. As previously discussed, however, the present 
invention is not limited to host devices that only handle three content streams, and 
one of ordinary skill in the art recognizes that the host 500 described with reference 
to FIG. 5 is adaptable with additional and/or different hardware to accommodate more 
than three content streams. 

[01 25] In several embodiments, when there are too many content device icons in a 
content device network to be effectively displayed in the display 400 at once, the 
scroll bar 141 2 allows a user to move the graphical user interface so that the entire 
graphical user interface may be viewed in portions. 

[01 26] For example, FIG. 1 5 shows an embodiment of the graphical user interface of FIG. 

1 4 in which the scroll bar 1412 is used to show previously unseen content device 
icons. Shown in the display 400, in response to the user moving the scroll bar 141 2 
from the left portion of the display 400 to a center portion of the display 400, is a 
portion of the graphical user interface showing two other content device icons: a third 
DVCR icon 1 502 and a second digital video camera icon 1 504. Not shown in the 
display 400 are the host icon 406, the hard drive icon 408, the first content stream 
702, the third content stream 1 1 02 and a portion of the audio content stream 1 206. 
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[01 27] As shown in FIG. 1 5, the scroll bar 1 41 2 allows the user to scroll across the 

graphical user interface to view content device icons and/or content streams that were 
previously unseen, e.g., the third DVCR icon 1 502 and the second digital video camera 
icon 1 504. 

[01 28] Referring next to FIG. 1 6, shown is another embodiment of a graphical user 

interface in which a content device menu is used to perform an icon swap. Shown in 
FIG. 16 are the same features of FIG. 12, and in addition, a content device menu box 
1 602 for the DVCR content device 1 1 2 is shown. Within the content device menu box 
1602 is an "other devices" button, and a pull down menu 1 604 from the "other 
devices" button is shown with a "DVD 1" option, a "DVD 2" option, a "DVCR 2" option, 
a "DVCAM" option, a "DVCR 3" option, and a "DVCAM 2" option. 

[01 29] In the present embodiment, content devices represented in the graphical user 

interface of FIGS. 1 4 and 1 5 are a part of a content device network that is represented 
in FIG. 1 6, however, only the hard drive icon 408, the optical drive icon 410 and the 
DVCR icon 41 2 are shown in the display 400 of FIG. 1 6. 

[01 30] In operation, according to the present embodiment, when the user desires to view 
a content device icon that cannot be seen in the display 400, the user is able to swap 
a displayed content device icon for another content device icon that is not displayed. 
For example, as shown in FIG. 1 6, if the user desires to swap the DVCR icon 412 for 
the first DVD icon 1 402, the user simply clicks on the DVCR device icon 41 2, and the 
content device menu box 1 602 for the DVCR icon 41 2 is displayed. The user is then 
able to click on the "other devices" button and select the "DVD 1 " option to swap the 
DVCR icon 412 for the first DVD icon 1402. 

[0131] Thus, space in the display 400 is saved, allowing more room for content device 
windows, by displaying only a few content device icons, and the user is still able to 
control ail content devices by performing an icon swap operation. 

[01 32] The content device menu box 1 602 for the DVCR device 1 1 2, in several 

embodiments, also includes the content source selection box 420 and the destination 
box 424 (not shown) that are described with reference to FIGS. 4 and 8. 

[0133] 

Advantageously, other sub-menus may be added to expand the capabilities of the 
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graphic user interface. For example, FIG. 1 7 shows is a timer recording panel 1 700 
illustrating the expandability of the graphical user interface. Shown is the timer 
recording panel 1 700 and within the timer recording panel are three separate 
recording information menus, and within each recording information menu is a 
collection of pull-down menus including a check box 1 702, a source menu 1 704, a 
month menu 1 706, a day menu 1 708, a channel menu 1710, a channel sub-menu 
1 71 2 and a destination menu 1714. 

[01 34] The timer recording panel 1 700 in several embodiments is easily implemented as 
a sub menu option within a master menu box (e.g., master menu box 41 8) and/or 
within a content device menu box (e.g., content device menu box 816). One of 
ordinary skill in the art recognizes that timed recording functionality may be 
implemented by using a CPU with an internal timer as the CPU 51 7 in the host 500. 

[01 3 5] In operation, to set up recording of a future program, the user simply selects a 
source, a date, a channel number, a program and a destination from each of the 
respective source , month, day, channel, channel sub-menu and destination menus 
1 704, 1 706, 1 708, 1710, 1712, 1714. The destination menu 1714 shows content 
devices in a content device network that are available to record the selected content. 
For example, as shown in FIG 17, the cable feed 106 has been selected in the source 
menu 1 704, "February" and "5th" has been selected from the month and day menus 
1 706, 1 708 respectively, "7 KNSD" has been selected in the channel menu 1710, "7:00 
Wheel of Fortune" has been selected in the channel submenu 1712, and the cursor 
404 is shown next to "HDD1 " is the destination menu 1714. 

[01 36] When the user has completed making their desired selections, the user checks the 
check box 1 702 to indicate a timed recording is set, and to cancel a timed recording, 
the user simply un-checks the check box 1 702. 

[01 37] While the invention herein disclosed has been described by means of specific 

embodiments and applications thereof, numerous modifications and variations could 
be made thereto by those skilled in the art without departing from the scope of the 
invention set forth in the claims. 
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